Destabilization exerted by peptides derived from the membrane-proximal external region of HIV-1 gp41 in lipid vesicles supporting fluid phase coexistence.
The human immunodeficiency virus (HIV) envelope is enriched in cholesterol and sphingomyelin, two lipids that sustain the formation of laterally segregated liquid-ordered fluid domains in model systems. Several evidences indicate that the high lipid order existing at the envelope may play a role in HIV pathogenesis. A putative mechanism might involve the modulation of the membrane-perturbing function of the gp41 membrane-proximal external region (MPER). To test such hypothesis, we investigate here the effect of lipid phase coexistence on the membrane-restructuring properties of NpreTM and CpreTM, two peptides based on the amino- and carboxy-terminal MPER sequences, respectively. Fluid phase coexistence elicited the fusogenic activity of NpreTM at high membrane doses and stimulated "graded" leakage at low doses. By comparison, the effect on CpreTM was restricted to an enhancement of "all-or-none" leakage that was consistent with the promotion of its surface aggregation. Confocal microscopy of single vesicles revealed the preference of both peptides for liquid-disordered domains. Accordingly, we speculate that confinement into envelope fluid nanodomains might boost the distinct capacities of HIV MPER hydrophobic modules for inducing membrane defects during fusion.